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ABSTRACT
Garver, Stephen A. M.S., Purdue University, August 2015. The Impact of Visual
Style on User Experience in Games. Major Professor: Nicoletta Adamo-Villani and
Nicholas Dib.
The visual style in a game is an aspect of user experience that is often
neglected in user experience studies in games. Visual style is often reflective of the
tone that a game designer intends to convey or the assumption of what the intended
audience would prefer, and it is an important aspect of how a player experiences a
game. This thesis investigated how visual style impacts user experience, by
observing user experience from two different approaches, moment and
memory-based experiences (engagement and enjoyment), through the manipulation
of style in a game. The manipulated aspects of visual style were color and form.
While the impact of color and form on experience is inconclusive, visual preference
by a player does appear to be indicative of whether or not a player will be engaged
and enjoy an experience. In order to properly control any unknown variables, the
demo being used for this study was made by the researcher, providing the flexibility
to manipulate the style as necessary.

1

CHAPTER 1. INTRODUCTION
Determining what makes an entertaining video game is a relatively new area
of research, if only because video games have not been around that long. Research
relating to the impact of visual style on user experience is very limited, to
non-existent. As a result, visual style, or art direction, is often decided based on gut
feeling, rather than what may actually be appropriate.

1.1 Scope
Due to the lack of research in this particular field (impact of visual style on
user experience), the scope was hard to define. The significance of visual style has
not been researched, so there was no prior information to limit or focus a new study.
It was necessary to test whether or not visual style impacts user experience at all.
This study looked at both moment and memory-based experience, in an attempt to
determine how alterations to a style impacted the overall experience. The currently
accepted method of determining a visual style was also considered.

1.2 Significance
The visual style in a video game is typically decided upon by a lead artist or
game designer, based on what seems to fit the overall vision of a game. Many games
nowadays are made with intended audiences in mind. These audiences respond to
visual stimulation differently depending upon both shared and individual
experiences, with certain visual styles being seen as more appealing. In addition,
some games may be more suited to a specific style, and a deviation from such a
style could be off-putting for gamers (Demers, Urszenyi, & Maestri, 2001).
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Visual styles in video games with larger scale productions are not typically
selected without the use of focus groups and polling, but this data is rarely, if ever,
shared outside of a company and is unavailable publically (Demers et al., 2001).
This leads to the assumption that the visual style is selected based on what seems
right as opposed to what might be appropriate and is otherwise considered
insignificant.

1.3 Research Question
How does the visual style (e.g. color and form) of a video game impact the
user experience?

1.4 Assumptions
The following were the assumptions of this study:
• The game being played was representative of all commercial games.
• The genre of choice (roleplaying) would not influence the impact of visual
style differently from other genres.
• The sample size would cancel out the variance caused by the subjectivity
(example, partiality to gameplay) of the user responses.
• User experience in games will continue to be an important area of research
both commercially and academically.
• The same game was played in different styles which should have eliminated
other elements that could have potentially skewed results.
• There would not be any software technical issues.
• All participants would read through the instructions carefully and answer
questions truthfully.
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1.5 Limitations
The following were the limitations of this study:
• Participants could not be expected to participate in a game session that lasted
the duration of an average game session typical in the genre of choice.
• There was not enough time to develop different versions of the same game
with widely different visual styles (e.g. more than just color and form being
manipulated) with the available time and resources.
• Nostalgia due to similarity to other games (example, partiality to gameplay)
fell under the expected subjectivity that may have skewed results in the
measured elements of experience.
• The game developed is not a commercially or professionally produced product.
• The researchers had no control over the technical capabilities of participants’
computers.
• Subjects participated with no direct researcher supervision, so data could only
be gathered through questionnaires.
• Not following instruction could potentially enable a participant to play the
wrong demo than what is recorded by the survey (note, this is different from
the participant incorrectly labeling which version they played).

1.6 Delimitations
The following were the delimitations of this study:
• Only the extent of impact on user experience was observed, with the lowest
level of differentiation between memory and moment based experience.
• Only specific elements of visual style were manipulated, form and color.
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• Only the impact on experience for a single game was observed.
• People who are color blind, who do not play games, or are under the age of 18
were not eligible to participate.

5
1.7 Definitions
Affect an experience of emotion (VandenBos, 2007).
Engagement referring to moment-based experience, the combination of flow,
immersion, and presence (Brockmyer, Fox, Curtiss, McBroom, Burkhart, &
Pidruzny, 2009)
Enjoyment a memory-based assessment of experience that is usually accompanied
by an experienced emotion (Kahneman, 2000).
User experience methods, skills, and tools used to understand a persons subjective
perception of a specific subject (Law, 2009), in this case split into moment and
memory-based experiences (Kahneman, 2000).
Video game - an electronic game in which players control images on a television or
computer screen (video game, 2011).
Visual style a visual classification of a work of art, based on the visual elements
(e.g. color and form), so that it may be categorized with visually similar
works, commonly from a similar artist or movement (Lang, 1987).

1.8 Summary
This chapter covered the scope, significance, research question, assumptions,
limitations, delimitations, and relevant definitions of this thesis. It is the goal of this
study to observe the impact of visual style on user experience and determine the
relevance of further research in the aspect of visual style.

6

CHAPTER 2. REVIEW OF RELEVANT LITERATURE
This chapter summarizes the research and widely accepted information/
definitions in the fields of user experience and visual style in games.

2.1 User Experience in Games
User experience studies in games typically vary widely, as the definition of
what defines user experience in gaming is very broad and constantly changing.
Because gaming is not strictly focused on usability, the emotions and state of a
player (user), affect, are considered to be a major component of the overall
experience that needs to be understood. The focus on this section is to observe
what has been done before, as well as achieve an understanding of the relevant
aspects of user experience in gaming and how they are assessed.
This section discusses the purpose of playing games, briefly discusses the role
of the player in current games research, defines the concepts of flow and immersion
in games research, discusses the importance of affect in video games research, as
well as methods to conduct affective studies, and discusses the concepts of memory
and moment-based evaluations of experience, as well as how they relate to game
research. Note the absence of visual style in the any of the literature.

2.1.1 Purpose of Playing Games
According to Csikzentmihalyi (1991), the optimal experience meets several
conditions: the activity is challenging, requires a skill that a person already has,
does not involve a competition, and has clearly identified goals to indicated
progress. In an optimal experience, the action being performed merges with the
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awareness of the activity, so that the action is nearly automatic, in which the person
concentrates primarily, if not entirely, on the task they are performing. They must
not worry about losing control and must not become be consumed with controlling
the situation either. A sense of self should vanish, and the person should lose all
sense of time while performing the task. The experience with playing a game should
not be any different.
Often categorized widely, a game can be many things. Games are data and
software. Games are systems of rules and intellectual property. Games can be
perceived systemically, materialistically, referee-centrically, player-centrically, and
designer centrically. Consistently though, games are a series of experiences
(Montola, 2012), experiences that can cause strong emotional responses that are
visible by both the players and the people who watch them (Poels, IJsselsteijn, De
Kort, & Van Iersel, 2010). The authors, Ermi and Myr (2005), assert a game (video
game) is “a particularly balanced relation between the level of challenge and the
abilities of the player” (p. 38), but the experience of a game is more than just
gameplay, it contains every aspect of the game.
Experiences in games are no different from any other experience, as they
consist of the player’s sensations, thoughts, feelings, actions, and meaning (Ermi &
Myr, 2005). This means that every player brings their own unique perceptions of a
game and its rules, as the world and rules of a game are an illusion created by the
perception of social constructions. Many details in games are constructed socially
because they are perceived based on a person’s knowledge of the physical world they
live in. Granted, the perceptions are considered to be equifinal if there is no dispute
regarding state or rules, but more information must be supplied in order to reach
equifinality, which can be a problem when lag and graphics decrease the ability to
reach such a state (Montola, 2012).
In order for games to be properly understood, there needs to be an
understanding of the players and how the games are being played. To further
complicate this, video game worlds have both real and fictional elements that many
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other forms of media do not, because of their interactive nature and their lack of
physical reality. The more complex and dynamic the game, the more varying
experiences and information players bring into the equation. No person can clearly
see the whole picture. Still, in spite of the complications resulting from these
subjective experiences, players do manage to reach equifinality through their shared
experiences (Montola, 2012).
Typically, players play games because the experience in a game is unique to
that game, the value being how a player feels afterward, thus enjoyment is the
primary goal of playing a game. The enjoyment of a game comes from three
components: interaction, accomplishment, and escape. Contrary to what might
make sense, games are not always fun, nor is fun the ultimate goal. In fact, good
games do cause stress and frustration, because players do not want to sit and watch
the action, but actively take part (Ermi & Myr, 2005).
According to Csikzentmihalyi (1991), the experiences that people have are
what lead to happiness, but it is not the experiences themselves that make people
happy, but rather how people choose to interpret these experiences. People who
continue to challenge themselves and learn are typically happier people, simply
because the challenge is needed for an optimal experience. If a task is too easy and
the experience does not seem worthwhile, then the experience is not necessarily a
good one. The best experiences may not be enjoyable at the time they are endured,
but the sense of accomplishment from completion of a difficult task brings happiness.
Effectance, which is the extent to which a person feels they have influence in
an environment, is also believed to be a component of video game enjoyment.
Games research has repeatedly looked at the influence of interactivity on enjoyment,
which leads to the perception of control for the player. Typically, people prefer to
have control over situations, and even go as far as avoiding situations where they do
not. As effectance and control are related, the authors Klimmt, Hartmann, and Frey
hypothesized that both the level of effectance and control a player experiences
would have a positive effect on enjoyment (2007).

9
A study had 500 participants play two versions (out of three) of a game
(control game, effectance manipulated game, control manipulated game). The
reduced effectance in the second round of the study significantly lowered enjoyment
of the participants, but the reduced control in the second round did not change
enjoyment. The researchers did not consider the impact of challenge on the players
and may not have manipulated control appropriately or to a great enough extent
(Klimmt et al., 2007).

2.1.2 Role of the Player in Games Research
Research on games that focuses on user experience typically focuses on the
experience itself, not the effect it may have after the fact (Poels et al., 2010).
Similarly, games research tends to focus more on the game, rather than the player,
which is partly due to the fact that the area of discipline of the researcher largely
influences their area of study. Because a game must be interactive, there are no
games without a player (Ermi & Myr, 2005).
Academic research on the subject focuses more on the effect of playing games
on behavior at the time of playing. As a result, there is little research on the later
experiences, such as the effect quitting a game while in a state of frustration might
have on a person. Researchers Poels, Ijsselsteijn, De Kort, and Van Iersel (2010)
attempted to conceptualize predicted experiences that are shared between players,
which they predicted based on academic literature and basic human perception
theory.
The six areas identified as having a believed impact on postgame experience
include enjoyment, immersion, flow, social gaming, embodied gaming, and repeated
exposure. For enjoyment, the authors predicted that players feel satisfied, but also
feel tired, depleted, or dizzy. For immersion, players feel relief and relaxation, but
also feel confused and introverted. For flow, players lose track of time and feel
shame and regret. For social gaming, players feel a sense of affiliation and duty; for
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example, a guild in World of Warcraft invokes pressure to participate daily. For
embodied gaming, players release tension and relax, but may become fatigued. For
repeated exposure, the authors argued there is not enough research to come to a
well-defined prediction (Poels et al., 2010).
For people who play games, there are a variety of short and long term
experiences, some of which are positive for the player, others being more negative.
In addition there appears to be an influence on how gamers perceive the real world
based on their experiences in a game, such as the perceived danger of a dark alley.
More research needs to be done to determine the extent to which specific elements
of games influence these experiences, but it is worth noting the distinction between
an evaluation of experience during and after a game session (Poels et al., 2010).
One such element, the visual style, appears to have minimal investigation in
regards to its influence. Similarly, the impact of higher quality graphics and the
perceived increase in violence in games, two areas that get a lot of attention, have
not been researched enough either, although technological advancement, which is
closely tied to the visuals of a game, has shown to increase the levels of presence,
involvement, and arousal in a game (Ivory & Kalyanaraman, 2007).
It is worth noting that many of these experiences of the players are affective
in nature, but before exploring the significance of affect in games-related experience,
it is necessary to discuss another aspect of experience in games that has been
mentioned, but not fully explained.

2.1.3 Flow and Immersion
The experiences that players encounter when playing games lack formal
classifications in the field of ludology (the study of games). Experiences like flow,
immersion, presence, boredom and fun are meaningless without data of players
regarding cognition, emotion, and behavior from a psychological perspective. They
are subjective experiences that are not commonly defined among researchers and
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game designers, and as such, are not easily measurable and testable (Nacke &
Lindley, 2010).
Games are numerous and varied, so having an appropriate and unified way to
evaluate all these unique experiences is difficult. Experiences are divided by genre,
input method, screen size, culture, etc. To complicate the issue further, enjoyment
is a state a person enters unconsciously, which makes it harder to evaluate. The lack
of a shared language or common vocabulary makes it difficult for people in the same
area of expertise to communicate, beyond arbitrary and non-descriptive terms
(IJsselsteijn, de Kort, Poels, Jurgelionis & Bellotti, 2007).
The root of the problem is more due to time. The video game industry is
young; meaning the research on games is even younger. In order to improve
communication, there must be improvements in three areas: definitions of terms,
means of measurement, and standardized tests. Improvements in these three areas
will lead to a more dynamic evolution of gameplay (IJsselsteijn et al., 2007).
Because user experience in games is hard to characterize and measure, games
researchers often turn to Csikzentmihalyis research on flow. For example, in 2007,
the researchers IJsselsteijn, de Kort, Poels, Jurgelionis and Bellotti reviewed the
effectiveness of traditional usability metrics for evaluating game design, and
discussed whether flow and immersion should be used as an alternative. As a
concept, immersion is not new, and it is often used by people of varying disciplines
in relation to games. The problem lies in the lack of clarity to define what
experiences are immersive. According to the authors Ermi and Myr, “immersion
means becoming physically or virtually a part of the experience” (2005, p. 40).
According to Csikzentmihalyi, flow is a state of consciousness, balanced
between a person’s skill and a task’s difficulty, that is so satisfying that it results in
a focus on the task so strong that nothing else matters. Outside distractions fall
away and time becomes indeterminable as a result. This state of flow is the optimal
experience, the ideal state for a person to be in on a task in order to make it the
most worthwhile (Csikzentmihalyi, 1991).
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The five characteristics of flow (Csikzentmihalyi, 1991):
• Clarity: a knowledge of what needs to be done
• Centering: an understanding of importance
• Choice: the freedom of choice and expression
• Commitment: the willingness of an individual to perform
• Challenge: the difficulty of a task
A study conducted by Csikzentmihalyi (1991) found that very different
activities were described very similarly by different people. A swimmer racing across
the English Channel expressed a positive state of mind in the same way a chess
player in a tournament or a composer expressed their mental states. It did not
matter how culture, class, age or gender differed either.
In games research, the idea of flow is that a player’s capabilities match the
challenge they are experiencing. If a challenge is too easy or too hard, the player
leaves flow and has less enjoyment from the experience. Frustration is important to
maintain flow, as it leads to motivation to complete a particularly difficult task.
This is different from poor input, where the player feels the game is at fault for their
failure. Instead, appropriate frustration leads to a pursuit of understanding how to
accomplish something the player does not know how to do (IJsselsteijn et al., 2007).
Immersion is a complex phenomenon that differs from game to player. In
order to better define immersion, a heuristic model was developed to understand the
gameplay experience with three subtypes of immersion: sensory immersion,
challenge-based immersion, and imaginative immersion. All three subtypes do not
solely apply to games, as immersion is not unique to games. In addition, the three
subtypes are not necessarily as strong individually as they are together (Ermi &
Myr, 2005).
The idea of immersion is that as the level of engagement of a player
increases, the less aware the player is of themselves, their surroundings, or time.
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Where flow is more how a game feels when it plays, immersion is the component of
experience that reduces awareness of everything else (IJsselsteijn et al., 2007).
Experiences in a game are commonly developed through iterative
user-centered design. Being able to test for time and number of errors of a user is
certainly useful, but does not explore the intricacies of an experience. Instead, the
concepts of flow and immersion can better serve to evaluate user experience, as
argued by the academic literature (IJsselsteijn et al., 2007), although, it is also fair
to say that flow and immersion are closely related, and as such, difficult to study
independently.
Other common metric of experience in games are presence, involvement, and
arousal. Presence relates to how real a player feels elements in a game are.
Involvement is the extent that a player engages with a game and its environment.
Arousal refers to both the physiological response a body has to a stimulus, such as
playing a game, as well as a change in overall mood. Increased presence and
involvement appears to positively impact arousal (Ivory & Kalyanaraman, 2007).
For a study conducted by the authors Nacke and Lindley (2010), three mods
for Half-Life 2 were made to manipulate immersion, boredom and flow of a player’s
experience. Ermi and Mayra’s definition of immersion was used by the authors, as
well as Csikszentmihalyi’s definition of flow. Presence was considered to be too
similar to immersion in most definitions. Physiological measurements were taken
throughout the course of the game sessions. Boredom was manipulated through
linear levels, weak opponents, low graphic settings, and poor sound effects.
Immersion was manipulated through complex environments, variety of opponents,
visual effects, high graphics settings, and rewards. Flow was manipulated through
the complexity of a single game mechanic and how it can be used in a variety of
settings, a gradual increase in difficulty, and the availability for flexibility in
strategy for a player.
The participants completed a questionnaire after each session that measured
the levels of player immersion, tension, competence, flow, negative affect, positive
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affect, and challenge. The results showed that the variables manipulated for
immersion positively impacted immersion and affect, boredom negatively impacted
challenge, immersion, and flow, and variables manipulated for flow negatively
impacted competence and positively impacted flow, challenge, and tension (Nacke &
Lindley, 2010).
Because of the shift in focus in games research to the individual player, as
opposed to the games, Nacke and Lindley attempted to define affective ludology, an
area of game study focused solely on affective data in regards to player experience
(Nacke & Lindley, 2010).

2.1.4 Significance of Affect in User Experience
Human-computer interaction is increasingly acknowledging the importance of
affect, but physiological measures of behavior are not reliable, as the information
they provide is ambiguous (Axelrod & Hone, 2006). Interestingly, user-centered
design typically neglects emotional appeal, an important aspect of user experience
that is indicative of motivation and engagement. Human emotion can help to reduce
error, understand functionality, and obtain relief from frustration (de Lera &
Garreta-Domingo, 2007).
Emotions are experienced as reactions and feelings. These reactions can be
behavioral, expressive, or physiological, but feelings are always subjective (de Lera
& Garreta-Domingo, 2007). Affect and emotion are not interchangeable. Affect is
the subjective experience that leads to an experienced emotion (Nacke & Lindley,
2010). Because emotion is a subjective experience, every person’s opinion on what
they are feeling is different (Axelrod & Hone, 2006).
Game elements are highly dependent on how elements interact to create a
whole experience. The video game designer’s job is to shape the player experience.
This experience includes cognitive engagement and emotion. For designers, there is
the intended emotion and the means by which the designer intends to induce it.
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The authors, Callele, Neufeld, and Schneider (2006), developed a system to visually
represent the emotional state of a player to get a better understanding of how
emotion develops throughout a space over time.
Just like software, a game has a set of functional specifications, which are
essentially ”the rules that create the player’s cognitive engagement” (Callele et al.,
2006, p. 1), but the cognitive engagement is different from the emotions that a
player should also experience, which are not as easily defined. This is a disconnect
on the clerical side because a literal software implementation of a game element will
not inherently have the intended effect on a player, which is costly because the
manipulation of the emotional state of a player is arguably the most important goal
of a game.
On the engineering side of game development, the proper incorporation of an
ideal emotional state into the technical requirements is rare. Game designers often
have a vision of what they intend in their head, but do not necessarily know how to
communicate it to the engineers. Even when their ideas are conveyed textually, the
descriptors are often arbitrary and difficult to compare between the various other
challenges that must be developed for a player (Callele et al., 2006).
The suggestion is for designers to make use of graphics and color to visually
represent the change in intensity, or safety, of a player. Symbols can be used to
convey more clearly the specific intended emotions, as well as descriptive text to
describe the scene layout and how it plays into the intended emotional state. In
addition, graphs can illustrate both spatially and temporally the intended state of a
player at any given moment (Callele et al., 2006).

2.1.5 Methods of Evaluating Affect in User Experience
Most methodologies for affective data directly ask a subject how they are
feeling. Data is still gathered through equipment, such as accelerometers and
electrodes, but in order to determine a baseline and truly understand the data, the
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subject must be questioned. Methods of gathering physiological data on subjects
include electrophysiological signals, galvanic skin response, electromyography,
electrocardiography, electroencephalography, blood volume pulse, heart and
respiration rate, and facial recognition. All of these methods rely on aligning the
data with questions and moods of a user to understand the data (de Lera &
Garreta-Domingo, 2007).
A common area of interest in existing studies is the relationship between
affect, emotions, and facial expressions. In order to avoid complicating the process,
the researchers de Lera and Garreta-Domingo (2007) suggest heuristics that are
focused on observation, based on theories from the Facial Action Coding System
(FACS) and the Maximally Discriminative Facial Moving Coding System. The 10
selected heuristics are frowning, brow raising, gazing away, smiling, compressing the
lip, moving the mouth, expressing vocally, hand touching the face, drawing back on
the chair, forward leaning the trunk. While not all are facial reactions, they are
chosen because they are the most common expressions seen from user studies. Many
gestures are actually a combination of the various chosen expressions.
In order to test the validity of the heuristics, the researchers conducted a
pilot study where eight participants were asked to complete a series of tasks online.
The participants were split into two groups, with one group having a much more
complicated website to navigate to complete the same series of tasks. The heuristics
were evaluated, as well as the number of errors and the time to complete the tasks.
The observations and recorded data together proved to be more informative than
the questionnaires completed by the participants. Interestingly, participants all
physically expressed frustration in a similar manner (de Lera & Garreta-Domingo,
2007).
Because of the complexity of the existing method, FACS, Axelrod and Hone
(2006) developed their own model to code facial expressions, which evaluates the
different expressions and their intensity. The level of detail that FACS provides is
not always necessary, and the model is not flexible. With the new models,
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researchers were able to see trends and quickly get a better understanding of the
change in state of the person of interest. While not reflective of emotion, by
comparing the data to the performance of the player, a deeper understanding of the
player can be reached.
Observation of facial expressions is a non-intrusive method of evaluation, but
internal state does not always align with the facial expressions a person may be
conveying. Other methods of evaluating emotion though, such as heart rate and
skin response, vary from person to person and can only be understood by speaking
with the subjects to make sense of the data. The existing methods are good at
indicating arousal, but arousal does not convey a specific emotion. Questionnaires
and other means of directly asking someone what they are feeling are generally more
reliable, but still suffer from the differing perceptions of the players on what
qualifies as fun. Questionnaires are also intrusive and can interrupt an affective
state (Axelrod & Hone, 2006).
Many of the methods for recording data that are psychophysiological in
nature can lead to better understanding of an experience through the intensity of
the responses, as the data is biologically non-subjective. Measures, such as facial
electromyography and electrodermal activity, allow the physiological changes of a
person to be recorded, and when coupled with an explanation of a player’s affective
state, can allow for a deeper understanding as to how a person’s state changes over
the course of a game (Nacke & Lindley, 2010).
Physiological methods are becoming more robust and accurate, as well as the
software and equipment becoming easier to use. This data can provide critical
information in the evaluation of affect, but is still expensive to measure, like most
methods of studying affect and emotion. Regardless, emotion and affect cannot be
ignored as they are critical components to the human experience (de Lera &
Garreta-Domingo, 2007).
To evaluate engagement, enjoyment, fun, and playability (in addition to
usability) new methods must continue to be developed to assess affect. Affect is the
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experience of an emotion, and emotions are complex systems that play an important
part in decision-making. While the experience of affect is primarily internal, it does
have external components in expression and action (Axelrod & Hone, 2006).

2.1.6 Moment and Memory-based Evaluations of Experience
Experienced utility, formally known as Bentham’s definition of utility, which
has fallen out of favor, focuses on how experiences help shape how people interpret
events and influence decisions. The more modern definition of utility views utility as
an analysis of a person’s preferences (Kahneman, 2000). Reflecting on a past
experience is very different from describing one as it happens. Remembering and
interpreting experiences leads to inaccuracies in interpretation that do not exist with
evaluations of experience that are made in the moment (Kahneman & Riis, 2005).
In order to observe both the importance of moment utility, as well as the
impact of an experience over time, Kahneman conducted both memory-based and
moment-based analyses of experience. Memory-based evaluations focused on the
retrospective view of the experience as a whole. Moment-based evaluations focused
on measurements of the key aspects of an experience throughout the experience.
Moment-based evaluations must be inclusive, make use of ordinal measurement,
have a distinctive neutral point and be interpersonally comparable. The
measurement of total utility (the whole experience) from moment-based experience
requires both separability and time neutrality (Kahneman, 2000).
When evaluated over a period of time, moment utility can provide an even
more accurate evaluation of experience which can lead to the measurement of
objective happiness. The evaluations are still subjective, and require a person to
accurately be able to measure their own experiences, whether they be pleasant or
negative. In spite of this, people must have some inherent ability to compare
completely dissimilar experiences by quantifying their value, as people appear to be
able to determine their own preferences between completely different things.
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Another researcher, Cabanac, suggests the level of pleasure is how people determine
which experiences are better than others (Kahneman & Riis, 2005).
Colonoscopy patients were asked to rate their level of pain from 0 to 10 every
60 seconds for moment utility. For memory utility, patients rated the overall
experience at the end of the colonoscopy. Interestingly, Kahneman introduces two
patients, patient B who experienced worse pain and patient A who experienced less
pain. The memory-based experience for patient A was actually worse than patient
B. The amount of time didn’t appear to have much of an impact on the overall
assessment of the experience, or the likelihood to have another colonoscopy. What
did appear to influence patient A’s overall experience is that his last few peaks of
pain were higher than patient B, making his overall experience seem worse. This is
known as the Peak/End rule (Kahneman, 2000).
Another method of measuring moment utility is through the concept of
approach and avoidance. People evaluate whether or not they want a situation to
end or whether they would like for it to continue. A problem with this approach is
that it measures more than just the current moment, but an expectation for the
next moment as well. In addition, the author suggests against measuring moment
utility so narrowly, as experiences vary too widely to be defined by one question.
Physiological measurements can also be made in replacement of self-evaluation
(Kahneman & Riis, 2005).
Kahneman and Riis also defined two selves, the remembering self and the
experiencing self, who interpret the world differently. The experiencing self is in the
moment, and every little detail of how people think and react happens here, but few
last more than a few seconds. The remembering self is made up of the experiences
and their interpretations that do persist, even if not so accurately archived (2005).
An interesting effect of these two selves is how the two can interpret
situations differently. For example, the experiencing self can enjoy a long symphony
of music, but the remembering self might feel the experience was ruined by an audio
problem. Similarly, happiness for people from different parts of the world varies in
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spite of variables (work-life balance, unemployment levels, etc.) that suggest a
certain body of people should be more happy than others. The remembering self is
being impacted by other unseen variables, such as the fact that happiness may have
different meanings between cultures (Kahneman & Riis, 2005).
Objective happiness is an extention of moment-based evaluations of
experience and is defined by how the affect of an individual changes over time.
While the data is still considered subjective, the word ’objective’ is used to reflect
the objective rules being used to analyze the data. It is intended to evaluate
whether a person is as happy with an experience as they feel they are, similar to
how the level of pain experienced differed from the overall impression of the
experience (Kahneman, 2000).

2.2 Visual Style in Art and Games
Visual style in art and games is essentially what separates one piece visually
from the next. In order to get a better understanding of what visual style is, and
the kind of research being done in relation to it, this section is split into four
sections: definition of visual style, classifications of different styles, an explanation
of the aspects that distinguish one style from another, and the impact of visual style
on affect.

2.2.1 Definition of Visual Style
Style is very much an artistic term that is carried over to define the visual
differences in games. Because of this, style will be defined from the perspective of
art historians and researchers, in order to get a better understanding of how it
applies to games. In addition, a brief history of the origin of style will be discussed.
The concept of style has not been around for very long, and it has
completely reshaped the world’s view of art (Elsner, 2010). Historically, the Latin
word stilus is the name for a Roman writing instrument, and is the root for which
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the word ’style’ stems. Today, style is used to describe the different ways things are
made, or an act performed, that are considered distinct. It is used to describe
music, dance, painting, cooking, etc. Styles are categorized by psychological states,
similarities between media and performance, and by time periods. When something
lacks in distinguishing qualities, it is said to lack style (Gombrich, 1998).
The existence of style implies the presence of a choice between different
methods, but in some interpretations, the choices are only apparent to the viewer,
not the creator. Style requires an act of expression, but some situations, where
choice is not present, there is still the perception of style. For example, a woman
may dress in a blue pantsuit instead of a dress to work to be seen differently, but a
construction worker dresses in his work uniform because he has to. Art historians
use the term style to categorize and date works as an alternative to relying strictly
on the age of a piece, even though the style of art may have been mandated to
mimic another style (Gombrich, 1998). As a visual classification of a work of art,
style allows for the categorization of similar works, commonly from a similar artist
or movement (Alpers, 1987).
According to George Kubler:
The notion of style has long been the art historian’s principal mode of
classifying works of art. By style he selects and shapes the history of art
(Alpers, 1987, p. 137).
Evaluation of art is entirely subjective, in spite of the assertion that it is
really objective. In the past, art was often grouped off geographic location, as
opposed to individual differences. The idea was that nearby artists would influence
each other and lead to a natural progression of understanding of concepts (i.e., light
and shadows in painting and engineering principles in architecture). Anything that
fell outside this norm was considered a digression, or in some cases outliers (where
now they are viewed as individual expressions) (Elsner, 2010).
This can be potentially misleading, as many artists stand out because they
differed so widely from their contemporaries. Style is subjective in the sense that
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these individuals have a style, or were arguably out of touch of the style of the time
(Alper, 1987). Past art historians, such as Raphael and Vasari, dictated works of
past eras as rude, crude, or poor, citing art being less respected and there being
fewer masters to pass down their knowledge. For example, what was once viewed as
a decline in art and understanding from the Roman Empire is now considered, in
terms of art, a natural progression on differing styles and tastes. Even as recent at
Berenson’s book, published in 1954, The Decline of Form, were past works
considered inferior (Elsner, 2010).
Technology and competition can cause a push for change at any time. Art in
the Roman Empire, for example, served as propaganda for the empire and had a
specific style in order to be consistent throughout the land. This is why that
particular style of art persisted and developed for so long, because as long as the
needs of a particular style are being met, the force for change is small and a style is
unlikely to evolve. Eventually a style may become overused and new derivations
cannot be made to meet the need for change. When this happens, a style goes
through the development of a new identity, to become a new style (Gombrich, 1998).
Today, art is categorized by movement, time period, location, artist, etc.,
which was started by the need to further categorize works from different time
periods into groups, such as gothic or classical (Elsner, 2010). It is important to
note that while a style may appear to exist, it is really only a categorization made
by our mind to better understand the work and person behind it. In that same vein,
preference in style varies from person to person based on personal experience and
the perception of what they view connects to them personally (Gombrich, 1998).
Works that attempted to be like those works are now invariably of the same style.
Empirically this helps to organize art for historians, but it has now begun to change
the mentality from being a group, to being a visual extension or exploration of past
works (Elsner, 2010).
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Art often takes advantage of our knowledge of the concept of style, and as
such, is no longer simply utilitarian in importance, but is a knowing reflection of the
way people see the world (Elsner, 2010).

2.2.2 Classification of Visual Style
Styles in games are not academically classified, but some classifications do
exist on the professional level. Styles are often decided by a client based off what
the target audience is perceived to prefer, but are just as often dictated by a client’s
personal preference as well (Demers, Urszenyi, & Maestri, 2001).
Similar to how art historians attempt to make sense of the history of art
through categorizations of themes and techniques, visuals in television, movies, and
games are categorized in a similar method. The look and feel in a game is dictated
by the style, which is expressed by an artist or artists (Demers, Urszenyi, & Maestri,
2001). Whether it is with designing characters or environment, the key component
of style is consistency; consistency in line weight, proportions, and color palette, etc
(Bancroft, 2006).
Visual Style can be classified in various ways, for example the visual style for
a character can be classified by the intended medium (Bancroft, 2006):
• Comic book - characters are based on (primarily) realistic proportions, and
are usually very detailed with shadow and cross-hatching
• TV/Web animation - simplified for limited animation (for example, only eyes
and mouth movement) with simple shapes that are cut off from each other
• Feature animation - typically more detailed than TV animation, because of
the need for more expression, but streamlined so that the character can be
drawn quickly
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• CG animation - not all that different from drawn characters, in that simplicity
is seen as more appealing, but CG usually has more detailed textures and
lighting
• Videogames - varies between realistic and cartoony, but all are “detailed,
stylized, and edgy” to appeal towards their core demographics
• Manga - very caricatured faces, but typically more properly proportioned
bodies with big eyes and small mouths
• Comic strips - simplified due to their very small print size and lack cohesion
between viewing angles, since there is no motion
The visual style of a character can also be classified by typical character
hierarchy, the concept that characters fall on a spectrum from lowest level of realism
to highest, with which varying styles can intermix, but characters from opposite
ends of the spectrum do not (Bancroft, 2006):
• Iconic - simple and graphic, lacks expression and far removed from anything
realistic
• Simple - more realistic proportions and a higher capacity for expression than
iconic characters, but still simple and graphic
• Broad - while still simple in design, this style is intended for exaggerated
expression, as opposed to subtle acting, hence the name broad
• Comedy relief - this style is intended to be capable of both humor and
subtlety, so it has an increased need to be more realistic and detailed, relying
on acting for humor, as opposed to exaggeration
• Lead character - expressive and subtle, this style is more realistic
proportionally as it typically has to connect with an audience emotionally
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• Realistic - almost photorealistic, this style may still involve some caricature,
but it more a representation of the real world
From the section “What style is appropriate” from the book Digital
Texturing and Painting, a common method of classification for visual style in games
can be found. The first of the styles (Figure 2.1) mentioned is a realistic style. This
style is reliant on the artist’s ability to draw and represent the real world. Depth of
field needs to mimic reality in how details blur in the distance, and colors must be
spot on. Lighting, bumps, highlights, shadows, and reflections must all be present,
but not exaggerated like in other styles (Demers et al., 2001).
The second of the styles mentioned is the hyper-real style. Similar to the
realistic style, the elements of a work must be representative of reality, but in an
exaggerated sense. This style requires a larger quantity of and much more
highlighted and emphasized detail, as if looking through a microscope and bringing
out what is seen microscopically at a more macro-level (Demers et al., 2001).
The third of the styles mentioned is the stylized style. Unlike the other two
styles, this style is much more personal and is dependent on the artist’s own
interpretation of the world (or an entirely unique world) as opposed to representing
the world in a more general sense. The difficulty in this style is maintaining the
consistency, or the lack thereof, depending on the intentions of the artist. Stylized
works are not as focused on the smaller details, but rather how an object is
represented in terms of shape, color, lighting, and stroke (Demers et al., 2001).
The fourth of the styles mentioned is the simplified style. In a simplified
style, an artist focuses on what features are the most important in representing an
element. Typically the textures in a simplified style are reduced to convey the idea,
but not the detail. Scenes and the objects in them are handled similarly (Demers et
al., 2001).
The fifth of the styles mentioned is the graphic style. Unlike the other styles,
the graphic style is typically used to convey a more 2D environment. Although, it is
not limited to a strictly 2D world, even when extrapolated into 3D it is still

26

Figure 2.1. c Demers, Urszenyi, and Maestri classifications of visual
style in games (2001)

relatively flat. The graphic style is bold but features simplified shading and in many
ways is similar to the simplified style in how it defines shapes. Color and shape are
the two most important features of a graphic style (Demers et al., 2001).
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The last of the styles mentioned is the fantastic style. Normally more
expressive than the other styles, this style relies more heavily on the imagination.
Reality is often represented in unique ways that borrows and combines elements and
features of different objects to create a new identity, such as a leaf being drawn as if
it were made of human tissue. This style can be surreal, as if a representation of a
dream (Demers et al., 2001).

2.2.3 Aspects of Visual Style
A visual style is made up of many elements that are utilized, ignored or
exaggerated. These elements work together to create a cohesive whole that is more
than the sum of their parts. Similar to the definition of style, these elements will be
determined from the perspective of art historians and researchers and applied to the
visualization of games. As stated before, style is more than a period of history.
The element of art, as defined by Arnheim, are as follows (1954):
• Balance - how elements work in unison
• Shape - the contour that represents an object
• Form - the visual representation that shapes define
• Growth – the personal progression of a style and artist
• Space - arrangement of elements, such as shape and form
• Light - shadows and highlights that represent light intensity and direction
• Color - the colors describing an element
• Movement - the direction that an eye is led to follow
• Tension - contrasting elements that evoke uneasiness
• Expression – the personal representation of an element
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Lauer and Pentak define the elements of design, the elements that are used
to classify a style, as follows (1995):
• Unity - the combination of other elements into a cohesive whole
• Emphasis - an element, or groups of elements overpower the other elements to
create a point of focus
• Proportion/Scale - the relationship of the sizes of elements in art in relation to
other elements within the same piece
• Balance - a state achieved when particular elements do not overwhelm
eachother (symmetrical, asymmetrical, and radial)
• Rhythm - the repetition of the same elements to create movement and
predictability
• Line - the distance between two points that can be either straight or curves,
and has a width, direction and length
• Shape - shapes are areas in a 2D space that are either geometric or organic
• Texture - the physical feeling or visual feel of a work of art
• Space - the area that contains the art, that is usually differentiated into
locations, such as background, foreground, middleground, negative and
positive
• Movement - the path or direction an eye is led to take when viewing art
• Value - light and dark, and how they are used in contrast to eachother
• Color - created when light is reflected into the eye, it is defined by hue (blue,
green, red, etc.), intensity (vividness), and value (light or dark)
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Both of these lists share many similarities, as well as some differences. The
elements of movement, shape, and color, for example, are largely the same, while
other elements are further split up or termed differently, such as balance and tension
being categorized as unity, emphasis, proportion, and balance. The key difference is
that Arnheim’s list is very dependent on what an artist brings to the equation, and
evaluating work historically. Lauer and Pentak are very utilitarian in regard to
strictly defining these terms for educational purposes.

2.2.4 Affect in Visual Style
Affect is considered to be an aspect of not just user experience in games, but
user experience in general. While not specifically evaluated in games research, the
impact of visual style on affect has been studied in other related fields, such as
interactive art. This section discusses how interactive art and color impact human
expression and how an experience’s visual representation evokes an affective
response.
Mood Swings, a piece of interactive art, interacts with a participant by
interpreting the emotions being conveyed from a person by changing color. The
system recognizes movements and selects a color that is representative of the
characteristic emotion in the movement. This change of color can be called an
expression, and is a reaction to a person’s expression (Bialoskorski, Westerink, &
Van den Broek, 2010).
In Gestalt psychology, an expression is the behavior that represents a
human’s identity and personality. The perception of expression is the result of a
complex interaction of individual parts, which according to Arnheim, can be
distinguished and defined. As Arnheim puts it, “various experiences commonly
classified under perception of expression’ are caused by a number of psychological
processes” (1949, p. 1), a perception of expression being a person’s interpretation of
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what they are seeing based on their own experience. The perception of color is one
such such affective experience.
Color is considered the means by which similar objects may be distinguished,
or by which patterns can be identified, but color is not the same from person to
person, and as such, color is an entirely subjective experience. The perception of
color has been studied in the fields of psychology and cognition, but the subjectivity
of color has not been properly studied, as it is often separated from perception for
simplicity (Bianchi-Berthouze, 2003).
By focusing on the importance of color in subjective perception, the
researcher, Bianchi-Berthouze, defined a methodology that can be used to compute
models to visually alter elements depending on a user’s affective response. Due to
the variability in experiences and visuals perceptions, having a model that alters
visually dependent on a user has its limitations. Even with having a user take part,
a user does not necessarily know why an image makes them feel the way they do,
but they can be trained (2003).
In an expression, there is the observed and the observer, but the observed is
not necessarily a person (Arnheim, 1949), but interactive art, such as Mood Swings,
is not a person. It can play the role of the observer as well, because systems in
affective computing are getting better at detecting human emotions in order to
provide more realistic interactions. Mood Swings does not passively interpret
emotion; it is dependent on input from the user to express their emotion. Work in
the past has represented heart rate and breathing patterns visually as well
(Bialoskorski et al., 2010).
But two distinct people are able to identify with an expression from each
other, due to mutual experiences and understanding, which are generally
cross-cultural. There are cultural exceptions, but the process by which a person
interprets an expression is still consistent. How a person expresses and another
interprets on a more technical level involves a complex interaction of processes in
the body that are psychological, chemical, geometric, and mechanical in nature that
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happen in a consistent pattern. The emotion, or feeling that results, is the
byproduct (Arnheim, 1949).
Studies on expression prior to Arnheim’s essay typically involved
understanding the state of mind of an individual based on their expressions, but
never really attempted to define what expression is and how people are able to
experience it. Previous theories in regard to how people experience, from theorists
such as Darwin and Berkeley observations on expression, are discarded as being too
high-level, not really explaining how the mind interprets an expression, but rather
the development of a person’s ability to percept (Arnheim, 1949).
One of the key attributes of Mood Swings is communication. There is base
level communication between the system and the user. The user conveys an emotion
and the system responds. The user then responds back in tandem. Participants
were found to interpret the changes in color related to emotion and became
immersed in the experience (Bialoskorski et al., 2010).

2.3 Conclusions
People play video games with the goal of having an enjoyable experience.
Researchers evaluate these experiences using concepts such as flow, immersion, and
presence, aspects of player engagement. Games research often distinguish
engagement and enjoyment as separate, but still related. It is expected that the
higher the level of engagement, than the higher the level of enjoyment.
For this study, engagement was defined as moment-based experiences and
enjoyment as memory-based experiences. This distinction is suggested by the
literature, but never explicitly stated due to a perceived lack of common language,
which Kahneman’s research is used to supplement. Enjoyment is the overall
evaluation of the experience, while the engagement is an evaluation of different
components related to flow, immersion, and presence. Typically moment-based
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evaluations need to occur throughout an experience, but evaluating players during a
game session can be distracting and negatively impact the experience.
As emotions affect the moods and the interpretation of an entire experience,
affect is an important aspect of games research. Affect impacts all aspects of a
player’s experience, including flow and immersion. There are several ways of
researching affect and acquiring data, but most methods are difficult to understand
without asking a person what they were experiencing to make sense of the data.
Visual style is everything that defines the visuals, from the use of color to the
manipulation of form and shape. The classifications for these styles depends of the
intent of the individual, but relies on the similarities in regards to the aspects of
visual style, which are the most basic elements that make up any visual piece of art.
Different visuals evoke different affective responses, which in turn effect the
experience of an individual.
This chapter evaluated literature in user experience relevant to game
research, as well as literature in visual style that defines what visual style is in an
attempt to fill the gaps in game research. There is sufficient literature to support
that visual style does impact user experience in other fields, but the potential
significance of this aspect of games has largely been ignored in games research.
Because of this, it is necessary to see if visual style does relevantly and significantly
impact user experience, and achieve a general understanding of what aspects are
being impacted.
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CHAPTER 3. FRAMEWORK AND METHODOLOGY
This chapter provides the framework and methodology to be used in the
research study, to answer the question: How does the visual style (e.g. color and
form) of a video game impact the user experience?

3.1 Study Design
Due to the lack of research supporting the impact of visual style on user
experience, an experimental study was conducted to determine the extent experience
is impacted by visual style. Null and alternative hypotheses were suggested, as user
experience in gaming has been studied enough, along with supportive research in
other fields, to make realistic predictions to a causal relationship.
As experience is a very broad area of research, only the aspects of research
that are consistently evaluated in previous literature were focused on for this study.
Experience both encompasses experience of the moment and memory, so both were
considered (Kahneman, 2000). The relevant aspects of moment-based experience
were user-evaluated engagement (presence, immersion, and flow) (Brockmyer, Fox,
Curtiss, McBroom, Burkhart, & Pidruzny, 2009). The relevant aspects of
memory-based experience were user-evaluated enjoyment (Kahneman, 2000).
Similar to experience, visual style is very broadly defined, and contains all
the variations of imagery possible in an art medium (Alpers, 1987). Aspects that
define style are the elements of color and form (Elsner, 2010). These elements were
manipulated to define four variations of style to observe the potential influence on
experience. They were chosen because they appeared to significantly alter the
visuals, without creating too large of a burden on the development of the game used
for the study.
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As suggested by Demers, Urszenyi, and Maestri (2001), the concept of an
expected visual style was considered.

3.1.1 Variables
The independent variables for this study were visual style (manipulating
form, 2D and 3D, and color, monochrome and full color), and visual preference. The
dependent variables for this study were engagement (presence, immersion, flow) and
enjoyment. There was one perceived interacting variable, technical performance.

3.1.2 Hypotheses
H01 : The visual style of a video game does not have an impact on player
engagement (moment-based experience).
Hα1 : The visual style of a video game does have an impact on player
engagement (moment-based experience).
H02 : The visual style of a video game does not have an impact on player
enjoyment (memory-based experience).
Hα2 : The visual style of a video game does have an impact on player
enjoyment (memory-based experience).

3.2 Population & Sampling
The study was an independent factorial between subjects design that
employed convenience sampling, participants being recruited from accessible online
gaming communities and from the Purdue University Department of Computer
Graphics Technology; whatever was available. In order to achieve a larger sample
size, the study was conducted online, using Qualtrics survey software.
A power analysis for the 2x2 factorial design was conducted on an initial
sampling of 12 people with a power of 0.8. For enjoyment, the initial power analysis
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recommended approximately 12 participants per group for an overall effect and 17
participants for an interaction effect. For engagement, the initial power analysis
recommended approximately 20 participants per group for an overall effect and 152
participants for an interaction effect. Due to the unlikelihood of being able to test
with 608 participants, the target sample size was 80 participants, approximately 20
per group.
Anyone could participate with the following exceptions: people under the age
of 18, participants with visual impairment (such as blindness or color-blindness),
and participants who have no experience with video games were not be eligible for
participation in the study. Participants under the age of 18 were not permitted in
order to simplify the institutional review board application process. As the study
focused on visuals, particularly color, it was necessary to only permit those without
visual impairments. People with limited to no video game experience may not have
been able to play the demo properly, and were not permitted to participate.
These individuals were not restricted from playing the game. Participants
were dispersed between the four groups, each playing a different game, as equally as
possible.

3.3 Testing Material
Past studies have found that when trying to control stimulus, commercial
games are not always the best option. A more controlled study could be conducted
with a tailor-made game (Ivory & Kalyanaraman, 2007).
A unique game demo was developed for this study, which allowed for the
manipulation of the art style, whilst maintaining consistent gameplay. Reia Cubed
is a role-playing game that takes place in a single environment and consists of about
15 minutes of gameplay. The demo was developed with the use industry standard
software: Unity 3D, Autodesk Maya 2013, and Adobe Photoshop CS6.
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To manipulate the visual style, four versions of the demo were built and
compiled. Two versions of the demo in 3D perspective were compiled, one in full
color and the other in gray-scale. Another two versions of the demo in 2D isometric
were compiled, one in full color and the other in gray-scale. These four versions
were determined to reduce any remaining unknown variables. The key elements of
style being manipulated between the demos were color and form.

Figure 3.1. Screenshot of the game in perspective color

The four styles will be referred to as A, B, C, D. Style A is perspective color.
Style B is perspective monochrome. Style C is isometric color. Style D is isometric
monochrome.
To reduce the amount of time spent on exposition before introducing core
gameplay elements, the demos begin with a story that is already in progress (the
relevant plot points are summarized to reduce confusion), which allows a participant
to jump straight into the action. As there is no formal tutorial or ramp up of
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Figure 3.2. Screenshot of the game in perspective gray

Figure 3.3. Screenshot of the game in isometric color
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Figure 3.4. Screenshot of the game in isometric gray

individual elements of gameplay, the difficulty is kept to a minimum to reduce
frustration.

3.4 Procedure
1. Volunteers were recruited on the Purdue University campus and on internet
communities.
2. Volunteers who agree to participate were given a link to a Qualtrics survey
they could access from any computer.
3. Participants were asked to read about the research and asked to complete a
pre-survey, determining if they were eligible for participation.
4. Participants were informed that they must play the game in a browser other
than Google Chrome, unless they had the NPAPI feature enabled.
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5. Participants were assigned to one of four groups and informed as to which
demo they would be playing: A, B, C or D.
6. All participants were playing the same game that altered visually depending
on the assigned group. The game was developed by one of the researchers and
contains sufficient instructions on how to play the game.
7. Participants were asked to play through the session to completion, but were
only required to play a minimum of 15 minutes before proceeding to complete
the surveys.
8. After completing the game session, participants were asked to complete two
anonymous surveys evaluating engagement and enjoyment.
9. An optional set of free response questions, unrelated to the study, allowed the
participants to provide feedback on the demo.
10. Volunteers were thanked for their participation.

3.4.1 Testing Environment
Due to the nature of experiment, there was no single testing environment.
Participants were informed to use a more powerful machine if possible, with their
sound turned on. Due to the fact that on the fastest build settings, the demo could
be a burdon on slower machines, technical performance was considered as a
confounding variable. Poor technical performance should impact both engagement
and enjoyment (Montola, 2012). Further, technical improvements in games has
shown to increase immersion and presence in past studies (Ivory & Kalyanaraman,
2007).
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3.4.2 Data Collection
The first of the three surveys was a pre-survey intended to see if the
volunteers were eligible, with questions relating to color blindness, age, and
experience with playing games.
The second survey was a modified version of the Game Engagement
Questionnaire (GEQ) (Figure A.1), created by the researchers Brockmyer, Fox,
Curtiss, McBroom, Burkhart, and Pidruzny (2009), intended to evaluate
engagement (moment-based experience). Ordinarily, moment-based evaluations
would be conducted simultaneous to the activity. Instead, the GEQ can be used to
evaluate engagement immediately following a game session. This removed the
element of distraction for the player and allowed for a remote evaluation of
engagement by evaluating the engagement level at the moment the game session
ended. The GEQ is not an evaluation of the engagement over time or total
engagement.
The third survey was a macro evaluation on enjoyment level over the whole
experience (memory-based experience), an evaluation regarding the approval of the
visual style, and two other manipulation checks to make sure participants responses
lined up with the correct version (Figure A.2).

3.4.3 Game Engagement Questionnaire
The development of the Game Engagement Questionnaire by the authors,
Brockmyer, Fox, Curtiss, McBroom, Burkhart, and Piduzny, was motivated by the
desire to investigate the significance of engagement as an indicator of the impact of
violence in games, resulting from the lack of similar existing measures (2009). The
questionnaire was validated for reliability and functionality through Rasch analyses
in one study, and in a second study the questionnaire was tested to see if it is
capable of evaluating engagement and aggression by comparing similar data and
measures.
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The authors suggest that engagement is a subjective indication of
involvement of a player, which includes the progressive stages of immersion,
presence, flow, psychological absorption, and dissociation. Immersion is considered
to be the feeling of being in a game, but still being aware of the surrounding
environment as well. Presence is “being in a normal state of consciousness and
having the experience of being inside a virtual environment” (Brockmyer et al.,
2009, p. 1-2). Flow is when a player’s skill and a game’s challenge achieve a
desirable balance that increases enjoyment. Psychological absorption is a state of
altered consciousness caused by total engagement, and can result in reduced ability
to process experience. Dissociation is one step further, but involves a total
disconnect from reality and a complete inability to process an experience
appropriately.
After evaluating past methods of evaluating the stages of engagement, the
authors developed the GEQ, which consists of 19 “Yes” / “Maybe” / “No”
questions (see below). The first study involved 153 junior high students, in which
Rasch analyses supported the reliability and functionality of the results. This
suggests that engagement can be quantified, although not all questions are of equal
ease to answer. The second study involved 107 undergraduates and attempted to
observe how increased levels of engagement impact aggression and participant
awareness of surroundings. The GEQ was positively related with scores on a
questionnaire intended to score aggression and negatively related to a participant’s
awareness to his/her surroundings (Brockmyer et al., 2009).
The following are the 19 items in the questionnaire (Brockmyer et al., 2009):
• I lose track of time
• Things seem to happen automatically
• I feel different
• I feel scared
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• The game feels real
• If someone talks to me, I don’t hear them
• I get wound up
• Time seems to kind of stand still or stop
• I feel spaced out
• I don’t answer when someone talks to me
• I cannot tell that I’m getting tired
• Playing seems automatic
• My thoughts go fast
• I lose track of where I am
• I play without thinking about how to play
• Playing makes me feel calm
• I play longer than I meant to
• I really get into the game
• I feel like I just can’t stop playing

3.4.4 Threats to Validity
To reduce threats to validity, the demos are identical in all aspects of
gameplay, with the exception of visual style, as previously stated. Every participant
only played one game, and each group completed the same pre and post surveys.
Because enjoyment level is subjective, the results may be skewed, but a large
enough sample size should reduce this error. In order to prevent skewing of the data
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with potential performance issues, the impact of technical performance will be
evaluated and its effects will be removed where appropriate.

3.4.5 Measure for Success
In order to reject H01 and support Hα1 , it is necessary to observe a significant
difference in scores in the modified Game Engagement Questionnaire for the
participants between the groups and their manipulations of visual style. The
questionnaire is designed to evaluate immersion, presence, and flow, and the total
score is reflective of the perceived level of engagement.
In order to reject H02 and support Hα2 , it is necessary to observe a significant
difference in level of perceived post-game enjoyment between the groups and their
manipulations of visual style. The second survey contains a Likert scale evaluation
of enjoyment that will be used to make a numerical comparison.

3.5 Summary
This chapter provided the framework and methodology that was used for the
research study in this thesis. Variations of the same game were played by different
groups of participants to evaluate the impact of visual style on the experience. Both
moment-based and memory-based experience were evaluated with two surveys, the
first being the GEQ and the second being a unique survey for this study. The
biggest threat was the subjective level of enjoyment, but a large enough sample size
was believed to reduce the risk of this threat.
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CHAPTER 4. RESULTS
This chapter provides the results from the research study. Data collection
and general results of the raw data will be discussed, followed by the results from
the analyzed data from the questionnaires on enjoyment and engagement.

4.1 General Results
According to the survey data on Qualtrics, there were 306 initial volunteers.
Twelve were ineligible: 8 were under the age of 18, 2 had no game experience, and 2
were color blind. In the end, 82 participants completed the survey to completion.
Two-hundred and twelve dropped, although it is likely that many of these were
people who came back to complete the study at a later time after realizing it was
not mobile compatible. These people may have also decided to switch to a more
powerful machine or were originally using Google Chrome.
This unusually high drop out rate did cause an issue with the randomizer
setup for assigning participants to groups in Qualtrics. Of the 82 participants, 23
participants were in Group A, 19 in Group B, 21 in Group C, and 19 in Group D.
Further, participants may have completed the wrong game for their assigned group
due to improperly following instructions.
Because participants were asked to designate which game they played (color
or monochrome / perspective or isometric), it was possible to evaluate those who
answered correctly separately as a manipulation check. Of the 82 participants, only
59 correctly designated which version they were playing in regard to both color and
form. There is the possibility that participants could not tell the difference, or
remember what they played. To be clear, the study did specify which version the
participant would be playing.
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Two other sets of data necessary to report prior to discussing Enjoyment and
Engagement are the visual preference of the participants and the rating for the
technical performance of the demo on a participant’s computer. 48 participants
found the visual style to be appropriate. The average rating for the technical
performance on a scale of 1 to 5 was a 3.91.
All data was analyzed with separate one-way and two-way ANOVA and
ANCOVA tests (Appendix B). For example, the group analysis for engagement (see
next section) is an analysis of four separate tests. The results are not considered to
be significant unless the sigma value is below the significance level of 0.05.

4.2 Engagement
On the scale from 19 to 95, the mean level of engagement was found to be a
score of 45.63, with a standard deviation of 12.11. The mode was 49 and the median
was 46. Overall, the participants appeared to be more on the lower end of
engagement (Figure 4.1).

Figure 4.1. Average scores for the individual questions on the modified
GEQ, 1 being the lowest and 5 being the highest
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For engagement, technical performance appears to have a significant main
effect (Figure 4.2), with a sigma less than 0.01. With an observed power of 0.96, it
is highly likely that this observed significance is accurate.

Figure 4.2. Engagement levels, 19 being the lowest and 95 being the
highest, for different levels of technical performance, 1 being the worst
and 5 being the best

4.2.1 Group Analysis
When analyzing the groups A, B, C, D over the entire sample, there appears
to be little to no main effect on the level of engagement between the versions
(Figure 4.3). Analyzing the data with technical performance as a covariate the main
effect appears to decrease, the sigma increasing from 0.43 to 0.64. With observed
powers of 0.25 and 0.16, respectively, there is a chance for a false negative. The
covariate has a sigma much smaller than 0.01, with an observed power of 0.99.
By limiting the sample to only the participants who accurately designated
their group, there appears to be an even smaller main effect on the level of
engagement. The sigma is increased to 0.90 for the data, and with technical
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Figure 4.3. Engagement levels, 19 being the lowest and 95 being
the highest, between the different groups, A - perspective color, B perspective gray, C - isometric color, D - isometric gray

performance as a covariate, the sigma decreases to 0.60. The observed power is 0.09
and 0.17, and is therefore no more reliable. The covariate has a sigma much smaller
than 0.01, with an observed power of 1.00.

4.2.2 Color and Form Analysis
When analyzing color and form over the entire sample, there appears to be a
small effect on the levels of engagement by color (Figure 4.4), and little to no main
effect by form between the variations (Figure 4.5), with a sigma of 0.11 for color and
a sigma of 0.93 for form. The observed power is 0.35 and 0.05, respectively, so there
is a chance for the sigma to be unreliable for color and a large chance for the sigma
to be unreliable for form. There appears to be no interaction effect, with a sigma of
0.65, although the observed power of 0.07 makes the sigma unreliable as well.
Analyzing the data with technical performance as a covariate there still
appears to be little to no main effect. The sigma for color is 0.45 and the sigma for
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Figure 4.4. Engagement levels, 19 being the lowest and 95 being the
highest, between the different variations of color

Figure 4.5. Engagement levels, 19 being the lowest and 95 being the
highest, between the different variations of form
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form is 0.50. The observed power is 0.12 and 0.10, respectively, so there is a large
chance for the sigma to be unreliable. The covariate has a sigma much smaller than
0.01, with an observed power of 0.99. There appears to be little to no interaction
effect, with a sigma of .40, although the observed power of 0.13 makes the sigma
unreliable as well.
By limiting the sample to only the participants who accurately designated
their group, there appears to be little to no main effect in the observed level of
engagement between the variations. The sigma for color is 0.48 and the sigma for
form is 0.79. The observed power is 0.11 and 0.06, respectively, so there is a large
chance for the sigma to be unreliable. There appears to be no interaction effect,
with a sigma of 0.93, although the observed power of 0.05 makes the sigma
unreliable as well.
Analyzing the limited sample with technical performance as a covariate there
still appears to be little to no main effect. The sigma for color is 0.52 and the sigma
for form is 0.41. The observed power is 0.10 and 0.13, respectively, so there is a
large chance for the sigma to be unreliable. The covariate has a sigma much smaller
than 0.01, with an observed power of 1.00. There appears to be a small interaction
effect, with a sigma of 0.34, although the observed power of 0.16 makes the sigma
unreliable as well.

4.2.3 Visual Preference Analysis
When analyzing the impact of visual preference over the entire sample, there
appears to be a significant main effect on the level of engagement between the
versions (Figure 4.6). Analyzing the data with technical performance, the sigma
increases from 0.02 to 0.20. With observed powers of 0.65 and 0.25, respectively, it
is likely that the observed significance is accurate, and when evaluated with the
technical covarient the sigma does not appear to be reliable. The covariate has a
sigma much smaller than 0.01, with an observed power of 0.97.
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Figure 4.6. Engagement levels, 19 being the lowest and 95 being the
highest, for visual preference

4.3 Enjoyment
On the scale from 1 to 7, the mean level of enjoyment was found to be a
score of 4.12, with a standard deviation of 1.76. The mode was a 5 and the median
was a 4.5. Overall, more people enjoyed the experience than disliked it (Figure 4.7).
For enjoyment, technical performance appears to have a main effect (Figure
4.8), but does not appear to be significant with a sigma of 0.12. With a observed
power of 0.55, it is possible this is a false negative.

4.3.1 Group Analysis
When analyzing the groups A, B, C, D over the entire sample, there appears
to be a small main effect on the level of enjoyment between the versions (Figure
4.9). Analyzing the data with technical performance as a covariate, the main effect
appears to increase, the sigma decreasing from 0.41 to 0.30. With observed powers
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Figure 4.7. Participant responses for level of enjoyment, 1 being the
lowest and 7 being the highest

of 0.26 and 0.32, respectively, there is a chance for a false negative. The covariate
has a sigma of 0.01, with an observed power of 0.78.
By limiting the sample to only the participants who accurately designated
their group, there appears to be an even smaller main effect on the level of
enjoyment. The sigma is increased to 0.56 for the data, and with technical
performance as a covariate, the sigma decreases to 0.32. The observed power is 0.19
and 0.31, and is therefore no more reliable. The covariate has a sigma of less than
0.01, with an observed power of 0.85.

4.3.2 Color and Form Analysis
When analyzing color (Figure 4.10) and form (Figure 4.11) over the entire
sample, there appears to be little to no main effect on the level of enjoyment
between the variations, with a sigma of 0.80 for color and a sigma of 0.70 for form.
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Figure 4.8. Enjoyment levels, 1 being the lowest and 7 being the
highest, for different levels of technical performance, 1 being the worst
and 5 being the best

Figure 4.9. Enjoyment levels, 1 being the lowest and 7 being the
highest, between the different groups, A - perspective color, B perspective gray, C - isometric color, D - isometric gray
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The observed power is 0.06 and 0.07, respectively, so there is a large chance for the
sigma to be unreliable. There may be an interaction effect, with a sigma of 0.11,
although the observed power of 0.36 makes the sigma unreliable as well.

Figure 4.10. Enjoyment levels, 1 being the lowest and 7 being the
highest, between the different variations of color

Analyzing the data with technical performance as a covariate, there still
appears to be little to no main effect. The sigma for color is 0.71 and the sigma for
form is 0.98. The observed power is 0.07 and 0.05, respectively, so there is a large
chance for the sigma to be unreliable. The covariate has a sigma of 0.01, with an
observed power of 0.78. There may be an interaction effect, with a sigma of .06,
although the observed power of 0.46 makes the sigma unreliable as well.
By limiting the sample to only the participants who accurately designated
their group, there appears to not be much of a change in the observed main effect
between the variations. The sigma for color is 0.84 and the sigma for form is 0.63.
The observed power is 0.06 and 0.08, respectively, so there is a large chance for the
sigma to be unreliable. There may be an interaction effect, with a sigma of 0.21,
although the observed power of 0.24 makes the sigma unreliable as well.
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Figure 4.11. Enjoyment levels, 1 being the lowest and 7 being the
highest, between the different variations of form

Analyzing the limited sample with technical performance as a covariate there
still appears to be little to no main effect. The sigma for color is 0.50 and the sigma
for form is 0.82. The observed power is 0.10 and 0.06, respectively, so there is a large
chance for the sigma to be unreliable. The covariate has a sigma of less than 0.01,
with an observed power of 0.85. There may be an interaction effect, with a sigma of
0.07, although the observed power of 0.45 makes the sigma unreliable as well.

4.3.3 Visual Preference Analysis
When analyzing the impact of visual preference over the entire sample, there
appears to be a significant main effect on the level of enjoyment between the
versions (Figure 4.12). Analyzing the data with technical performance, the sigma is
so small that the change is negligible. With observed powers of 1.00 and 0.98,
respectively, it is highly likely that this observed significance is accurate. The
covariate has a sigma of 0.13, with an observed power of 0.33.
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Figure 4.12. Enjoyment levels, 1 being the lowest and 7 being the
highest, for visual preference

4.4 Summary
Of the data that was analyzed, only visual preference appeared to have an
observable significant main effect on both engagement and enjoyment. The main
effect is more reliable for enjoyment. Technical performance also had a main effect
on engagement.
It is worth nothing, when observing the relationship between engagement
and enjoyment, there is a significant correlation between the two at a sigma of near
0 (Figure 4.13).
This chapter has described the data collected in the study as well as the
analysis of the data. The next chapter will provide a discussion of the results as well
as recommendations for future work.
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Figure 4.13. Relationship of scores for Engagement, 19 being the
lowest and 95 being the highest, and Enjoyment, 1 being the lowest
and 7 being the highest
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CHAPTER 5. CONCLUSION
This chapter provides a discussion of the results of the data analysis as well
as recommendations for future work.

5.1 Engagement
For engagement, it is important to discuss the observable results of interest.
The impact of technical performance, the difference between groups, the main and
interaction effects of color and form, and the importance of visual preference will all
be discussed.
The result that the technical performance was found to have a significant
main effect on the engagement level of a participant is as expected. For each
two-way ANCOVA test, technical performance did appear to be significant and
reliable as a covariate for engagement in most analyses. Regardless, factoring in
technical performance did not the change the outcome in any, save one of the
analyses, visual preference. The effect of the observed variables was too small and
unreliable in all other cases for technical performance to make sense of the data.
Perhaps players noticed the decreased performance, but were not as impacted, thus
factoring technical performance did not change the data substantially.
It is also worth noting that while limiting the sample to only participants
who correctly designated their demo did appear to change the results, it did not
have much significance in most cases. Nor did it help explain the significance, or
lack of significance, in the any of the analyses on engagement. Likely, the majority
of participants who answer incorrectly played the correct version, but simply could
not identify the correct version in the survey. Either way, not knowing or noticing
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the difference between isometric and perspective or monochrome and color did not
impact the analyses, so it will be ignored.
When comparing the scores between groups A, B, C, D, no significance was
found between the data. If there was a main effect, it was too small to find
significance with the current sample size. When comparing the scores, adjusted for
technical performance, it appears as if group B, perspective monochrome, had the
highest level of engagement. The remaining groups A and C were too similar in
score to indicate a standout lowest level of engagement.
Color and form also did not have a main effect on engagement. It is
surprising not to see any significance between versions and in regard to manipulated
elements of visual style. Although, with the low observed power, it is likely the
sample size was much lower than was necessary to substantially evaluate the small
main effect that color and form have individually. When comparing the scores,
adjusted for technical performance, it appears as if the monochrome group had the
higher level of engagement, over color. The perspective group had the higher level of
engagement, over isometric.
In regard to an interaction effect between color and form, there did not
appear to be any sort of interaction effect. Accounting for technical performance
does increase the likelihood of an observable interaction effect, but even then the
results are still unreliable. Visual elements work together, so it should be
theoretically easier to see an interaction effect. Still, the sample size is likely the
problem here too.
Visual preference is the one observed variable that did have an observable
significant main effect on the level of engagement for the player. When factoring in
technical performance, there did not appear to be an observable significance
anymore. Looking at the observed powers for the main effect, the value drops large
enough to question the result from factoring in technical performance.
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Because the manipulated forms of visual style, color and form, did not
significantly impact engagement, H01 cannot be rejected in favor of Hα1 , although
the data does not necessarily support the null hypothesis either.

5.2 Enjoyment
For enjoyment, it is important to discuss the observable results of interest.
The impact of technical performance, the difference between groups, the main and
interaction effects of color and form, and the importance of visual preference will all
be discussed.
The result that the technical performance was not found to not have a
significant main effect on the enjoyment level of a participant is slightly suspect.
Although there is a visible effect, it is not large enough to say there was a
relationship. The observed power was not large enough to really rely on the data.
Not only does this go against the literature, but for each two-way ANCOVA test,
technical performance did appear to be significant and reliable as a covariate for
enjoyment in most analyses. Regardless, factoring in technical performance did not
change the outcome in any of the analyses. The effect of the observed variables was
too small and unreliable in all other cases (or the significance was too large in the
case of visual preference) for technical performance to make sense of the data.
Perhaps players noticed the decreased performance, but were not as impacted, thus
factoring technical performance did not change the data substantially.
It is also worth noting that while limiting the sample to only participants
who correctly designated their demo did have an effect on the results, it did not
appear to have much significance. Nor did it help explain the significance, or lack of
significance, in the any of the analyses on enjoyment. Likely, the majority of
participants who answer incorrectly played the correct version, but simply could not
identify the correct version in the survey. Either way, not knowing or noticing the
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difference between isometric and perspective or monochrome and color did not
impact the analyses, so it will be ignored.
When comparing the scores between groups A, B, C, D, no significance was
found between the data. If there was a main effect, it was too small to find
significance with the current sample size. When comparing the scores, adjusted for
technical performance, it appears as if group C, isometric color, had the highest
level of enjoyment. Group D, isometric monochrome, appeared to have the lowest
level of enjoyment
Color and form also do not have any significant main effect on enjoyment. It
is surprising not to see any significance between versions and in regard to
manipulated elements of visual style. Although, with the low observed power, it is
likely the sample size was much lower than was necessary to substantially evaluate
the small main effect that color and form have individually. When comparing the
scores, adjusted for technical performance, it appears as if the color group had the
higher level of enjoyment, over monochrome. There was not a clear difference
between perspective and isometric in level of enjoyment.
In regard to an interaction effect between color and form, there did appear to
be some sort of interaction effect. Accounting for technical performance does
increase the likelihood of an observable interaction effect, but even then the results
are still unreliable. Visual elements work together, so it should be theoretically
easier to see an interaction effect. Still, the sample size is likely the problem here
too.
Visual preference is the one observed variable that did have an observable
significant effect on the level of enjoyment for the player.
Because the manipulated forms of visual style, color and form, did not
significantly impact enjoyment, H02 cannot be rejected in favor of Hα2 , although the
data does not necessarily support the null hypothesis either.
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5.3 Future Work
The literature suggests that visual style should have an impact on user
experience, but it appears that subjectivity in the responses has yielded even higher
variability than was expected (or the effect by the manipulations of the visual style
in the demos was too small). It is also possible that a different study design could
have yielded more reliable results with the sample available. With potential future
work, there are four factors to consider that will be discussed in this section: sample
size, the aspects of visual style, moment-based evaluation and physiological data,
and visual preference.
The biggest issue with this study in the results appeared to be a lack of
reliability in the data. The sample size was much too small to observe or make sense
of much of the data, which makes discussing the results difficult. The initial power
analysis suggested the a sample size around 80, although the final results suggest a
sample size much, much larger than this. A study of this size would have been
unfeasible with the resources available, but maybe a much larger scale study could
be conducted in the future.
In regard to the various aspects of visual style, color and form seemed like
good options because the changes are substantial and easy to manipulate, but
apparently even then the changes appear to not have been enough. Rather than
manipulating specific aspects and investigating them individually, it might be more
appropriate to make the same game with an entirely different art direction. While
the game itself is controlled, an altered visual style might set the mood differently
for the player. This would be a large undertaking, as the game would need to be
tailor-made, but a macro change might have a more observable impact.
For collecting data, this study made use of online testing in order to hit a
larger target sample size. The Game Engagement Questionnaire may not have been
the best method for evaluating moment-based experiences by itself. Physiological
measurements, with the GEQ, may yield more noticeable results as the physiological
measurements can be taken during a game session without distracting the player
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(conducting questionnaires periodically throughout a game session would still skew
the results). By conducting the study in a set location, this kind of study would be
more feasible.
Lastly, visual preference was found to have a significant main effect on
enjoyment and engagement. It is possible that visual preference is not truly
independent. The technical performance and the overall experience could have
impacted an unbiased player’s opinion on the visual style. Visual preference may
actually be a confounding variable or a dependent variable. This is worth
investigating.
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APPENDIX A. EVALUATIVE SURVEYS
The following are the two surveys used to collect data in this study:

Figure A.1. Modified Game Engagement Questionnaire
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Figure A.2. Enjoyment Survey
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APPENDIX B. DATA ANALYSIS
The following are the tables and graphs from the data analysis.

Figure B.1. ANOVA analysing engagement levels in regard to
technical performance
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Figure B.2. ANOVA analysing engagement levels between the four
groups of participants using raw data
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Figure B.3. ANCOVA analysing engagement levels between the four
groups of participants using data adjusted for technical performance
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Figure B.4. ANOVA analysing engagement levels between the four
groups of participants using raw data for participants who correctly
indicated their demo
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Figure B.5. ANCOVA analysing engagement levels between the four
groups of participants using data adjusted for technical performance
for participants who correctly indicated their demo
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Figure B.6. ANOVA analysing engagement levels for the main and
interaction effects of color and form using raw data
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Figure B.7. ANCOVA analysing engagement levels for the main and
interaction effects of color and form using data adjusted for technical
performance
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Figure B.8. ANOVA analysing engagement levels for the main and
interaction effects of color and form using raw data for participants
who correctly indicated their demo
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Figure B.9. ANCOVA analysing engagement levels for the main and
interaction effects of color and form using data adjusted for technical
performance for participants who correctly indicated their demo
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Figure B.10. ANOVA analysing engagement levels in regard to visual
preference using raw data

78

Figure B.11. ANCOVA analysing engagement levels in regard to
visual preference using data adjusted for technical performance
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Figure B.12. ANOVA analysing enjoyment levels in regard to technical performance
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Figure B.13. ANOVA analysing enjoyment levels between the four
groups of participants using raw data
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Figure B.14. ANCOVA analysing enjoyment levels between the four
groups of participants using data adjusted for technical performance
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Figure B.15. ANOVA analysing enjoyment levels between the four
groups of participants using raw data for participants who correctly
indicated their demo
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Figure B.16. ANCOVA analysing enjoyment levels between the four
groups of participants using data adjusted for technical performance
for participants who correctly indicated their demo
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Figure B.17. ANOVA analysing enjoyment levels for the main and
interaction effects of color and form using raw data
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Figure B.18. ANCOVA analysing enjoyment levels for the main and
interaction effects of color and form using data adjusted for technical
performance

86

Figure B.19. ANOVA analysing enjoyment levels for the main and
interaction effects of color and form using raw data for participants
who correctly indicated their demo

87

Figure B.20. ANCOVA analysing enjoyment levels for the main and
interaction effects of color and form using data adjusted for technical
performance for participants who correctly indicated their demo
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Figure B.21. ANOVA analysing enjoyment levels in regard to visual
preference using raw data

89

Figure B.22. ANCOVA analysing enjoyment levels in regard to visual
preference using data adjusted for technical performance
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Figure B.23. Correlation between engagement and enjoyment levels

